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Effects of different levels of soil compaction on yield, yield components and
sucrose in sugarcane cv. CP 48-103, in Khuzestan
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Fig. 1. The effect of different levels of soil compaction on cane yield.
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. 2. The height of stem as affected by different levels of soil compaction during growth period.
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Fig. 4. The total yield dry weight as affected by different levels of soil compaction during growth period.
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Fig.5. The effect of different levels of soil compaction on sucrose yield.
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Fig. 7. Crop growth rate (CGR) as affected by different levels of soil compaction during growth period.
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Fig. 8. Net assimillation rate (NAR) as affected by different levels of soil compaction during growth period.
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Fig. 9. Relative growth rate (RGR) as affected by different levels of soil compaction during growth period.

A p S (ST

prioen it HeaT olige OLBT Sl alw s,

S Sl o 5 Sis ane s IS5 )l 0
s sa5 @l 5 1y (SLides b ol (g OLSG
L;u&w\,,ufu;,'\ﬁ@.;ﬁ@;m
prme Sl ) (ool (o et OLET s 5
5 Sl o 5 S a5 OS5 0 Dladed S
Qu&xa)\z\rj_:}ug;_wli)ﬁdewwj'_sj
ol e 5 et plal oy (6 )L

¢o

MJQ_:‘}HMTCMDQ@L‘SQQ}JL:

Sa0 S 0S5 a8 5,8 B Ll ol o
J_.g-rku\fj:;b@.,\_&d_:a\_:f >_05w sjgl.«.c
e LT Ll 51 a8 s Slee g5, » 50 o
S oS5 Rl s sy ol L 55 5l
508 (S5 s Slao s 55, 4 S (S5
SalS 5l it 53U pl 48wl St s w
SRl s S oS sl 05 5 5y e


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.1.4.5
https://agrobreedjournal.ir/article-1-416-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-10-17 ]

[ DOR: 20.1001.1.15625540.1381.4.1.4.5 ]

s et (535 2 S (S5 Calen o Sl 31

.;ﬁ@@u,.\;,,ﬁx@p(w >y (65 LS Olallas &ylsl Ayl uli )8

References

Ahmad H. and A. Paul. 1978 . Effects of subsoiling on soil physical conditions and sugarcane root
distribution in Trinidad clay soil. Modification of soil structure PP.419 — 429,

Bengough A.G. and I.M. Young. 1992.Root elongation of seedling peas through layered of different
penetration resistances. Plant and Soil, 19:139-149.

Boone F.R. and B.W. Veen. 1993. Mechanisms of crop responses to soil compaction. Soil compaction in
crop production. Soane B.D, and C, Van Ouwerkerk Elserier Science.

Cannell, R.Q. 1982. Soil aeration and compaction in relation to root growth and soil management. Appl.
Biologiy .2:1-89.

Castillo, S.R. Dowdy, R.H. Bradford, J.M. and W.E. Larson. 1982. Effects of applied mechanical stress on
plant growth and nutrient uptake. Agron. J. 74:526-530.

Drew, M.G. 1975. Comparison of the effects of localized supply of phosphate, nitrate ammonium and
pottassium in the shoot in barley. New Phytol.

Eck, H.V. S.R. Winter and S.J. Smith. 1990. Sugar beet yield and quality in relation to residual beef feed lot
waste. Agron. J. 82:250-254.

Gooderham, P.T. 1977. Some aspectes of soil compaction, root growth and crop yield, Agriculture
Programm. 52:33-44.

Goss .M.J. 1976. Effects of mechanical impedance on root growth in barley Agricultural Research 16:33-39.

Greacen, E.L. 1986. Root response to soil mechanical properties.Trans. 13" Int Cong. Soil Science., 20-47.

Harr, 1960. Proc.West Indies. Sugar Teach. 80-86.

Hoffmann, C. and K. A. Jung. 1995. Growth and phosphorous supply of sugar beet as affected by soil
compaction and water tension. Plant and Soil, 176:15-25.

Imnan-Bamber, N.G. and J.M. Dejager. 1988. Effect of water stress on sugarcane stalk growth and quality.
Sugar Technology Association.

Meade, G.P. and J.C.F. Chen. 1977. Cane sugar handbook. John Wiley and Sons, NY.

Monteith S. and H. Banath. 1965. Effects of soil compaction in root distribution Tropical Agriculture
42:293-296.

Nadian, H.Smith, S.E. Alston, A.M. R.S, Murray. 1996. The effect of compaction on growth and P uptake by
Trifolium subterraneum : Interactions with mycorrhizal colonisation. Plant and Soil,. 182:39-49.

Nadian H, S.E Smith, A.M. Alston, R.S.Murray, B.D, Siebert, 1998. Effects of soil compaction on phosphorous
uptake and growth of Trifolium subterraneum colonized by four species of vesicular arbuscular mycorrhizal

fungi. New phytologist. 139:155-165.

£


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.1.4.5
https://agrobreedjournal.ir/article-1-416-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-10-17 ]

[ DOR: 20.1001.1.15625540.1381.4.1.4.5 ]

WAY o) oyles L(;)\q% A ‘”O‘)i‘ L;“)j (}J& e’

Rao S. and P. Narasimham. 1988. The effect of soil physical properties on growth and yield of sugarcane
International J. of Tropical Agriculture, 6:227-231.

Rice, E.R. and, L.P. Hebert. 1972. Sugarcane variety tests in Florida during the 1971-72 season. USDA Agr.
Res. Ser . S-2.

SAS. 1990. SAS/STAT. Software. Version 6, First ed. SAS Institute, Inc., Cary, North Carolina .

Sierp, H. and A. Brewig. 1985. Quantitative research on the water absorption zone of the roots. Jb. Wiss. Bot.,
82:99-122.

Singh, P 1964. Effects of soil physical properties on yield sugarcane. Science and Culture, 30:606 — 607.

Swinford, J.M. and T.M.C Boevey.1984. The effects of soil compaction due to infield transport on ratoon cane
yields and soil physical charactristics proces. After. Sug. Technol. Ass . 198-203.

Taylor, H.M. and I.F, Ratliff. 1969. Root elongation rates of cotton and peanuts as a function of soil strength
and water content. Soil Sci.,. 108:113-119.

Torres,J.S. and F. Villegas1992. Differentation of soil compaction and cane stool damage.Sugarcane 1:7-11

Veen, B.W. 1989. Influence of oxygen deficiency on growth and function of plant roots. Plant and Soil,
111:259- 266.

Wood, K. 1985.Compaction of soil by agriculture equipment. Soil use and management. 1:120-124.

Yang,M. 1977. Reducing soil physical constraints under sugarcane” in” Sugarcane. Proc. 16™ Congr ISSCT,

835-847.

£V


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.1.4.5
https://agrobreedjournal.ir/article-1-416-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-10-17 ]

[ DOR: 20.1001.1.15625540.1381.4.1.4.5 ]

s et (535 2 S (S5 Calen o Sl 31

Effects of different levels of soil compaction on yield, yield components and
sucrose in sugarcane cv. CP 48-103, in Khuzestan, Iran*

Sh. Lorzadeh', H. Nadian®, A. Bakhshandeh®, G. Nour-Mohamadi* and
F. Darvish®

ABSTRACT

In order to investigate the effects of different levels of soil compaction on yield, yeild components, and
sucrose in sugarcane, cv. CP 48-103 an experiment was conducted during 2000-2001 in Khuzestan, Iran. The
experimental design was a randomized complete block with 3 replications. The soil was compacted to different
levels by a tractor. Penetrometer resistances of the soil were measured as 650, 1250, 2350 and 3250 kpa.The
results of this study showed that compacting the soil to a penetrometer resistance of 650 kpa had no significant
effect on cane yield. However, the yield of cane decreased as compaction of the soil was increased to a
penetrometer resistance of 3250 kpa. A similar trend to that of cane yield was observed for plant height, number
of tillers and total dry matter yield as soil compaction increased. Soil compaction to the rate of PR of 3250 kpa
had no significant effect on purity and sucrose percentage, consequently, on sucrose yield. However, there was a
decreasing trend in these qualitative characteristics. The results of this study also indicated physiological growth
indices such as LAI, CGR, NAR and RGR decreased as the soil compaction increased was compacted from a
penetrometer resistance of 650 kpa to 3250 kpa.

Key words: Soil compaction, Penetrometer resistance, Growth indices, Leaf area index
(LAI), Sugar cane.
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